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Ambystoma maculatum and Oophila ambystomatis: A proposed
model system for investigating oxygen sensing during
vertebrate development
Nina Joffe, Matthew Springer, Julie Drawbridge
Department of Biology, Rider University, Lawrenceville, NJ, USA
The single celled alga, Oophila ambystomatis, lives inside the egg
capsule of spotted salamander embryos Ambystoma maculatum.
Studies suggest that the relationship between the two organisms is
symbiotic; the alga provides developing embryos with oxygen, the
embryos may provide a source of nitrogen for the alga. This symbiosis
has interesting implications for embryogenesis. Since Oophila gen-
erate oxygen via photosynthesis, the embryos are exposed to
hyperoxic conditions during the day when photosynthesis is
occurring, and hypoxic to anoxic conditions at night when both
embryos and algae are respiring. Hypoxic conditions are known to
have generally deleterious effects on vertebrate development, and the
molecular pathways by which vertebrate embryos sense oxygen
levels and respond to changes in those levels have been described.
However, this pathway has only been studied in embryos which
normally experience very small changes in oxygen levels during
development. Therefore, studying the development of Ambystoma
maculatum may provide us with a natural system in which to
investigate how normal vertebrate development can occur in an
environment of widely fluctuating oxygen concentration. Here, we
present our preliminary findings on the algal and microbial
community isolated from embryonic capsules, as well as our strategy
for investigating the oxygen sensing system in Ambystoma maculatum
embryos.
doi:10.1016/j.ydbio.2010.05.410
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University, Moscow, Russia
Investigations of the influence of anthropogenic pollution of
spawning ponds on amphibian embryogenesis are held by us in
natural populations of Common and Moor frogs (Rana temporaria and
Rana arvalis) inhabiting the urban and suburb territory of Moscow. In
the samples, fixed at the stage of hatching, the number of embryos
with anomalies has been determined. We have shown that in
Moscow city and outside the anomalies occur with approximately
equal frequency. The most common anomalies are spinal curvature,
slow time of development and skin defects. Anomaly spinal curvature is
found in urban populations of 10% more than in suburb. This anomaly
is lethal because such embryos are not able to swim normally at later
stages of development. Histological studies showed that the cause of
spinal curvature in dorsoventral direction is the somitogenesis
defects. For the city, anomalies are more characteristic for the
embryonic spatial structure, and for the suburb — for the skin layers.
Differences between species were observed in the less common
anomalies. For the common frog hydropsy is a characteristic anomaly,
as well as a combination of deformation and skin defects and for the
Moor frog — a combination of anomalies hydropsy and slow time of
development. Significant interspecies differences in the frequency and
nature of the anomalies were not found. However, interannual
differences are more remarkable. This suggests that the frequency of
occurrence of anomalies depends on the annual environmental
situation.
doi:10.1016/j.ydbio.2010.05.411
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Molecular basis of development and diversification of beetle horn
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The molecular basis of diversity in the shapes of organisms is one
of the most fascinating themes in evolutionary developmental
biology. Horned beetles in general, and the genus Onthophagus in
particular, are excellent examples to study this fundamental question
due to dramatic diversity both within and between species and sexes
in horn location, number, size, and shape. Thus, understanding the
molecular basis of Onthophagus horn development may provide
important insights into the mechanisms underlying the evolution and
diversification of shape in insects. Recently we developed cDNA
library and microarray from O. taurus and analyzed the gene
expression pattern in developing beetle horns. We found that overall
gene expression patterns between horns and legs were remarkably
similar, suggesting the possibility of recruitment of the genes from leg
patterning processes. In recent work, we have focused on one
particular candidate gene that emerged from these microarray
analyses: the gene doublesex (dsx). As doublesex plays a critical role
in sexual trait development in Drosophila and other insects,
Onthophagus dsx was also expected to be involved in the develop-
ment of horns, the secondary sexual trait of beetles. RNAi animals
showed significant differences in horn size and shape relative to
controls, although the response varied between sexes and species.
We discuss how dsx may be involved in the development and
diversification of horns in Onthophagus.
doi:10.1016/j.ydbio.2010.05.412
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